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(54) NEAR INFRARED RAY ABSORPTION FILM AND MULTI-LAYERED PANEL INCLUDING SAME
(57) Disclosed is a film or panel having excellent

near-infrared absoibability or, that is, excellent neas- LT
* infrared shieldability, and having a high degree of visible
ray transmittance and good color tone. o .
To produce the near-nirared-absorbing film or ﬁé&;
panel having good color tone while the near-infrared- - g

absorbing dye to be therein is kept stable, the dye and
tha binder resin for the dye are specifically selected, and .
the production method is also specifically selecied. In ’

addition, for the purpose of producing the fim or panel ﬁ
while the dye 1o be therein is kept stable and for the pur- .

pose of making the fim or panel have additional func-

tions such as electromagnetic radiation absorhability,

the film or panel is made o have a multidayered struc- c
fure.
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Description

TECHNICAL FIELD

remote-control devices from mathmctioning. More precisely, the invention relates to a multi-layered film or a panclofa-
mulii-layered sheet that comprises an absorbing layer having a near-infrared absorbing effect and an eleclrpnagnwc

lowed by sheeting the resuliing mixture through extrusion.

[0004) Hmw,mmdmmmmhynmuemmmmmmm. and therefore
couid not apply to near-infrared-absorbing materials which are thenmally unsigble or to those which are decompesed
of deteriorated through chemical reaction under the process condition. Accordingly, the near-infrared-absorbing char-

ing_near—irmared-absorbing characteristics may change their characteristics, or may even change their near-infrared-
absorbing capabilities through chemical reaction or dielectric infesaction with the dyes mixed therewith,

DISCLOSURE OF THE INVENTION
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' iﬁa:chaﬁnarnierﬂxathenﬂﬁ%ayeredmmorsiieelmye:hibildsiredwortonshmenear-inhared-absorbhg

range and the visible-ray range.
0007} The invention is described in detadl hereinundey.

BEST MODES OF CARRYING OUT THE INVENTION

[0008] - The fim and the multidayered sheet panel of the invention are a near-infrared-absorbing, single-layered or
mﬁ-layeredfﬂmhatwnpﬁswanabwbhglayetofanw—irﬂmred—absosbingdyeas@pusedinahanspamtnol—
ymes resin, anda near-infrared-absosbing, multi-layered sheet panel comprising the fim, respectively.

{0009) Theabsorbinglayerolanw-hhaed—d)saﬁmdyeasdspasedinahampamnpoiymar&ch.Mﬁchish
themiMrared»absabhgpanddheiwmﬁmmybeanydaﬂmasbmedhmamibnnsoluﬁonolanear-
infrared—absorbingdyeardapolymreshhasotvernttwm:ghwsﬁng;afﬂrnasformedbyapplyhgaumbnnsduﬁon
ofanearrhhared-absubirngdyearldapolymroﬁn-inasoherﬂmbaha:sparevitiﬂmdpoly&et.polymsbonalew
meﬁkeﬂuoughooaﬁng;aiﬂmasbrmedWOughmen-m\sionolanw—iivfrared-absabingdyeandapolymenwn;
aﬁknaslotmedbypotymerizingamsoliiifyingamifonnnimmofanear-inﬁaredabsorbingdyeandamnomer;or
afim as formed through deposition of a near-infrared-absorbing dye along with a metal, a metal oxide or a metal sait

-on a transparent plastic film. Anyonec(moreolmeceﬁlmlayersmybeinmpanel.eithersingiyorasconbined.‘

Spedrmrm&rferanfmsofditfaeuneg:-infmedapsubingdyesmmedhdiﬂaunméﬂods.depmonm
Sharacteristics of the dyes, and a plurality of those films are laminated together, or the ims are used singly. Inthat man-
nef.meshgle-layetedormiﬁ-layeredﬂnsnnya(hmﬁarudsiedcobrminmenear—hﬁared—abmbingmme

- and in the visible-ray range, in accordance with their objects.

[0010) hadha:yhotmeneadrusionmehods.ﬁhrsarbgenemnybnnedalhiynenpemlusnotmnnnzoon
Hweveu;Mﬁnforhe@abhgla&eﬁnmenear-hﬁared-absorbingpanelofmimmﬁonisbnnedhamﬁig
method or a coating method, it may be dried in a mild.condition at temperatures not higher than 150°C, at which the
near-infrared-absorbing dyes used are not thermally decomposed. Therefore, in the method for the invention, even
byestuﬁnghnhealroﬁdanmeouldbeusedsob:asmeyare uniformly dispersed in ordinary organic solvent.

'Aowrdigmmwgmonkadvmhgemshﬂmmelaﬁhnehsdmmemmdyesbm

10011} In the casting or coating method for forming the fims of the invention, used is a transparent polymer resin as

_-ﬂ)ebirxda'brﬂiedyasbbehmem.mépdymerrmmayboanydhwntamaﬂplas&sinc&m)g;for

example, copolyesters, polymethyl methacrylates, polycarbonates, polystyrenes, amorphous polyolefins, polyisocy-
anatw,polya])yiatos,triacetylcelmo,ses.enWherenisdeshedbobtahﬂinﬂnshaVM'aﬂidmssolnothrgerthan
wniaanammmewaued,nealhmaredabwﬁngcapabﬂiﬁ%.medysbbeinmeﬁhlsmmbedisowéd
inmebinden&sinbhaveahigh.conoemﬁonoﬂmm1tos%byweig!ﬂ(relaﬁvetomosdidcommdmerain).
’thoughdepend‘mgontheirtyps,However.stabledyesomﬁmshavhgsudxahighmamaﬁoncouldnotbepre-
bared,HmdimrybiMerresimWaspoMmts.aayﬁcm&smmeﬁhareused Even it the dye could be forc-
edytﬁsolveainsud)abhdetresin.mereadﬁngsolutionismlavormleasbeingpmuemaﬁcinﬂiatmedyeis
unevenlycﬁsmn'edmefeimorispreciphaledlogiveasoﬁdﬂoaﬁngnea?ﬂreswiaceofhesohﬁorwrmesoruﬁmis
coaguiated. ) :

[0012) For the purpose of dissolving the dyes to give dyes solutions having such a high concentration, prefesred are
the polyester resins described in the applicant's own JP-A Hei-06-184288, Hei-6-049188, Hei-07-149881, and Hei-08-
100053. These polyester resins are preferred, as dissolving the dyes for use in the invention 1o form dye solutions hav-

.ing a high concentration--Acgordingly, in the presentinvention, preferably used ara the resin$ for the purpose of dissolv-

ing the dyes 1o give dye solutions having a high concentration. )
[0013] Thepolyester resins are copolymerized with at least 10 mol% of an aromatic diol of any of the following general
formulae (4) to (9): . '

R-
HO-R;O

(4)

s

wherein Ry representsanalkylenegfouphavhgfrmnﬂod@rbonabms;% Ry, Ry and R each represent a hydro-
genalun.oranalkyl.aryloraralkylgrowhavingfromito7arbonatoms,andmmmybemewneadnﬂeran:
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(5)

2 - Il 15 :
hORIZ“ . ﬁQC}RIZOH (6)
R,
14. 0 16

wherein Ry, represents an alkylens group having from 1 to 4 carbon atoms; Ryg, Ryy, Rys and Ryg each representa
hydmgenatom,oranaky!.arylaarakylgmphavinglrom1 b7mxbonatoms.ammaemybemsameordlﬂer-
ent:

HO Rag)m

R;a0H

m
(Rig)

w© whereinﬂnandR,seadquJrMaria!kylmegaphavingfranl 10 4 carbon atoms, and these may be the same
ordifferent; R,ganngoeacMepIMahydrogmatm:oranalkyl. aryl or aralky! group having from 1 to 7 carbon
atqns,arﬂﬂmpnaybehe-mmdﬂemtarﬂlandméadnepresaﬂanahm‘lmnberoﬂrom 1t08:

%5 : . | . : RZ’ Fi}ZS s24 . _
, HOR‘er-C)-Q' "OR,,0H )
Rz O Ras

= (Rz7)n

.8 whereinR,, représerﬂsanakylenegmmtavingﬁ&n’1b.4mam:322, Ry, Ros. Rps, stananeadlrep-
r&se'uahydogenatom.oranalkylarylormalkylgmphavingﬁam to 7 carbon atoms, and these may be the same
ordiﬂerentandnrepresemsanahnlmmerqlﬁ'omom&
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- Rs; *?29 _ P
HORQQ_O'D'CI /'O‘HgsOH (9
F?32 Rao Ra.

whesein Ryg represents an alkylene group having from 1 to 4 carbon atoms; Rog and Rag each repiesent an alkyl group
having-from 1 1o 10 carbon atoms, and these may be the same or different; Ry, Rap, Ras and Ray each represent a
hydsogen atom, or an alkyl, aryl or aralkyl group having from 1 to 7 carbon atoms, and these may be the same or differ- .
ent.

[0014)  The compounds of formuta (4) for the polyester polymers for use in the invention indude, for eample, 9,9-bis-
[4-{2-hydroxyethaxylphenyi}-fluorene,  9,9-bis-{4-{2-hydroxyethouy)-3-methylphenyl-iorene,  9,9-bis-[4-{2-hydrox-
yethoxy)-3,5-dimethylphenyHluorene,  9,9-bis-{4-{2-hydraxyethoxy)-3-ethyiphenylH-uworene, 9,9-bis-{4-(2-hydrox-
yethoxy)-3,5-diethylphenyl]-fluorene, etc. Of thoss, especially preferred is 9.9-bis[4-(2—hy¢oxyemoxy)phwyl]-1kmene,
as giving polyester polymers having most balanced optical characteristics, heat resistance and shapability.

10015} _ The compounds of formula (5) for the polyester polymers for use in the invention include, for exampl, 1,1-
bisj4-{2-hydraxyethaxy)phenyflcyclohexane, 1,1-bis [4-(2-hydroxyethoxy)-3-methylphenyllcycichexane, 1,1-bis[4-(2-"
hydroxyethaxy)-3,5-dimethylphenyljcyciohexane, 1,1-bis[4-(2-hydraxyethony)-3-ethyiphenyljcyclohexane, 1,1-bis{d{2- -
hydraxyethaxy)-3,5-diettyiphenyljcyclohexane, 1,1-bis[4-(2-hydioxyethoxy)-3-propylphenylicyclohexane, 1,1-bis[4-{2-
hydroxyethoxy)-3,5-dibenzyiphenyllcyclohexane, elc.; and their desivatives i which from 1 to 4 hydrogens of the
cyclohexane group are substituled with any of alkyl, aryl and aralkyl groups having from 1 to 7 carbon atoms. Of those,
preferred is 1,1-bis [4-{2-hydroxysthoxy)phenylicyciohexane. .
[0016]  The compounds of formula (6) for the polyester polymers for use in the invention include, for example, bis{4-

- (2-hydroxyethoxy)phenyl}-sutione,  bis-{4-(2-hydroxyethaxy)-3-methylphenyl}-sulfone,  bis{4-(2-hydraxyethaxy)-3,5-

dimethylphenyl}-sulfone, bis-J4-(2-hydroxyethaxy)-3-ethyiphenyl}-sulfone, bis-[4-{2-hydraxyethaxy)-3,5-diethyiphenyl]-
suifone, big-{4-{2-hydroxyethoxy)-3-propylphenyl}-sulione, bis-J4-(2-hydraxyethaxy)-3,5-dipropylphenyl}-sulfone, bis[4- -
(2-hydroxyethaxy)-3-isopropyiphenyf}-sutione, etc. :

10017] The emwpwndso”ormxla(?)brhepo!yeﬂerpolymersbtuseinheimaﬂimindude,brmnple.ﬁcy—
clodecanedimethylol, tricyclodecanediethylol, tricyclodecanedipropylol, tricyclodecanedibutylol, dimethyltricydodecan-
edimethyiol, diethyltricyclodecanedimethylol, diphenyliricyclodecanedimethyiol, dbenzytiricyclodecanedimethiylol,
tetramethyltricyclodecanedimethylol, hexamethyttricyclodicanedimethylol, octamethytricyclodecanedimethylol, elc. Of
those, preferred is tricyclodecanedimethylol. o -

[0018]  The diydroxy compounds of formula (8) for the polyester polymers for use in the invention include, for exam-
ple, 1,1-bis[4-(2-hydroxyethaxy)phenyl)-1-phenylethane, 1,1-bisi4-{2-hydraxyethaxy)-3-methylphenyl]-1-phenylethane,
1,1-bisjd-{2-hydraxyethaxy)-3,5-dimethylphenyl}-1-phenylethane,  1,1-bis]4~(2-hydraxyethoxy)-3-ethyiphenyi}-1-phe-
nylehane, 1,1-bis|4-{2-hydroxyethoxy)-3,5-diethylphenyi]-1-phenylethane, 1,1-bisf4-{2-hydroxyethoxy)-3-propylphe-
nyl[1-phenylethane, 1,1-bis}4-(2-hydroxyethoxy)-3,5-dipropylphenyl]-1-phenylethane; efc.: and thelr derivatives in
which the center carbon atom s substituted by any of alkyl, aryl'and aralky! groups having from 1 10 7 carbon atoms,
and from 1 to 4 hydrogen atoms of the pheny group of the side chain are substituted with any of alkyl, aryl dnd araliyt

. groups having from 110 7 carbon atoms. Of those, prefesred is 1,1-bis{4-(2-hydraxyethaxy)phenyl}-1-phenylethane.

[0019) Thewnpwndsofbmua(S)brmepolyedapolymsbrmehmeiwenﬁonhdMe.fwQtan'ple.z,z-

- bisj4-{2-hydroxyethaxy)phenyllpropane, - 2,2-bis{4-{2-hydraxyethoxy)phenyljoutane, 2,2-bis|4-{2-hydraxyethaxy)phe-

- myllpentane, 2,2-bis[4-{2-hydraxyethoxy)phenyl}-3-methyitutane, 2,2-bis{4-(2-hydroxyethoxy)phenylfhexane, 2,2-bis{d-
. {2-ydraxyethaxy)phenyf}-3-methyipentane,  2,2:bis{4-(2-hydroxyethaxy)phenyl]-3,3-cimethybutane,  2,2-bisjd-(2-

hydraxyethaxy)phenyllheptane, 2,2-bis[4-(2-hydroxyethoxy)phenyl]-3-methylnexane, 2.2-bisj4-{2-hydroxyethaxy)phe-

‘nyld-methyheane,  2,2-bis[4-(2-hydroxyethoxy)phenyl]-5-methythexane,  2,2-bisjd-(2-hydroxyethaxy)phenyl}-3,3-

dimethylpentane, 2,2-bis{4-{2-hydroxyethay)phenyl}-3 4-dimethyipentane, - 2,2-bis4-{2-hydroxyethoxy)phenyi}4,4-
dimethylpentane, 2,2-bis[4-(2-hydraxyethoxy)phenyl}-3-ethylpentane, efc. Of those, especially preferred Is 2,2-bisj4~(2-

.mwwmmwmmpmammmdmmwwemmmmamﬂemwm

siwemesohbﬁtyhuganicsdvmdmepolymaswmﬁshgkishignhaddiﬁmﬂncomvomerdoesnotiﬂer-
fero with the heat rmmedmew!ymas'odnpﬁénga;msoueknediszzﬁslﬂﬂwmxyemmy)mmm
pane, as having.excellent heat resistance and mechanical strength. In addition, the comonomer does not interfere with
the solubifity in organic solvents of the polymers comprising R. )

[0020) The diol compounds noted above may be employed either singly or as combined.

fo021) Any dicasboxylic acids that are employable for producing ordinary polyester resing may be used for producing
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.thepolyslerpdymasbtusehmeiwmméWnaddsmaUehedhindwe.brmnple,aranaﬁc

dicarboxylic acids such as terephthalic acid, isophthalic acid, 2,6-naphthalenedicarboxylic acid, 1,8-naphthalenedicar-
boxylic acid, 1,4-naphthalenedicasbaxyfic acid, 1,2-naphthalenedicarboxylic acid,- 1,3-naphthalenedicarboxyfic acid,
1.5-naphthalenedicarboxyfic acid, 1,6-naphthalenedicarboxylic acid, 1,7-naphthalenedicarboxylic acid, 2,3-naptithalen-
edicarboxylic acid, 2,7-naphthalenedicarboxyfic acid, 2.2biphenyldicarboxylic acid, 3,3 biphenyklicarbaxylic acid, 4,4
biphenyldicarboxylic acid, elc.; afiphatic dicarboxylic acids such as malonic acid, sucdinic acid; glutaric acid, adipic acid,
pimelic acid, suberic acd, azelaic acid, methylmalonic acid, ethylmalonic acid, methylsuccinic acid, 2,2-dimethylsuc-
cinic acid, 2,3-dimethylsuccinic acid, 3-methyighitaric acid, 3,3-dimethylghttaric acid, efc.; aficychc dicarboxylic acids
such as 1,4-cyclohexanedicarboxylic. acid, 2,5dimethyl-1,4-cyclohexanedicaboxylic acid, 23,5,6-tetramethyl-1,4-
cydohmnedwbmyﬁpadd.elc.FormepolymeisMarereqyiredtohavehighheatmistame;e@edﬂyyﬂmd
is 2,6-naphthalenedicarbaxyfic acid; and for those that are required to have good shapability, preferred is terephthalic
add.medmrbmyﬁcaddsnmdabovembompiwwmdnéihasi\glyaasmed.

[0022) Thepoty&slerpolxmetsbwsehmeimmﬁoncanbepmduoedhanylonwnmethodof.brekanple,men
polymerization such as interesterification o direct polymesization, or of solution polycondensation, intérfaciel polymer-
ization or the like. Fwﬁepoﬁdbn.herawonmmmmmupdymeﬁaﬁmwwystsbbemed
may be any ordinary ones, for which any ordinary methods are employable.

[0023) Whereﬂve.potyesterpolymersbtuseinilmimmﬁonarepmducedmrwghmeltpolyme:izaﬁmbrimera,t-
esification, at least one or more compounds of the group of formittae (4)to (9) are used as comonomers, in which, pref-
m’hatommdmmmwedismwmesmol%olmediolconponaﬂmed.Where
mem,mnndmmwwcqudsisrmgmnerman10nbm,meeohbﬁtyinagaficnolvemsdmepd-
ymess produced could be high. Where it is not larger than 85 moi%, the mett polymerization is easy and the molecular
wesgmomepdywapdynmtobmwmedmnbewenmmwmanwiﬁnadwredrangaHonever,evmﬂ :
lheto‘ialannumdﬂwdhydrmtymmpoundsusedishrgaﬂmngsnnm,memams'wuldwenbepolymaized
ﬁvwghsduﬁonm”maizaﬁonmiﬂahdalpdme&aﬁqnﬁﬂﬁnashaimeﬂpeioddﬁma

[0024) AsthesoNadesdvingmet&sinandMedyehmeiwenﬁomelmldyaueisanyandeveryorgaricsohlem

. mm&.ﬂeboiﬁngmhtisaocephuehmcﬁwlmbrmnplgﬂisnahighaﬂﬁn150’0. Pogular solvents usable

inthe invention include, for example, aliphatic halides such as chloroform, methylene chloride, dichioramethane, dichio-
roethane, etc.; and non-halogen organic solvents such as toluene, xylene, hexane, methyl ethy! kelone, acetone,
cyciohexana, etc. :

_jo025} Fo:di&eolvirgﬂ:etwh-a:ﬂihedyehﬂreimerﬂbn. employed are any ordinary stirrers and lneaders. Wheve

high-concentration solutions are prepared, butterfly mixers or planetary mixers may be employed, which, however, are

-not whaisoever limitative.

[0026] Where thefim of the invention ispromoedfrunthe-sohlﬁmhavhgbeenpreparedinﬂwmmemotedabove.

. preferably employed is a casting or coating method. hmeésﬁngmeﬂwod.mesobﬁoniscaslmoayassheetora

mirvor-finished metal sheet, then spréad on the surtace of the sheet with a rod having grooves at regular intervals ther-
eon,andihmdried.andmereaﬂerﬂnemmfonnedonmesheetispeeledoﬂhanyd&dredmamer. Thus is obtained
the intended finished fim. Needless-{o-say, the method may be automatically machined to obtain the fitm, for example,
by using an ondinary casting machine.

© Jo027) hﬂrecoaﬁngmelhod.ingeneml.aﬁknorpan_eliscoatedwilhhesoh:ﬁonhavingbeenpreparedinmem

40

ner noted above, which is then dried to form a fim layer thereon. For example, where a transpiarent or othes functional
film is coaled with the sohution, any ordinary coating machine is employabie. Using the machine, the fim 1o be coated
isrmvedataspeedoiﬁanafewmmniotemmlershﬁn.wtﬂeﬂaesohiﬁohise:dmdedﬁwwghaT—cﬁeorm
lhanmingﬁ!m,arﬂﬂwﬂm—coatedﬂmisdkdinmenedd!yingzonewhetathesolvemisremed.andmereaﬂef
meﬂwsdiedﬂmismmtp.mmemdine,meseﬁesowiseoaﬁngpmc%siswmleledammx

[0028) _meabwﬁnghyalobehmenwidmed-absabhgpanddmeiwaﬁonmybebmedmmhmdt
mmn,wﬁdlhasmead«anhgedeaslnssmdhwmivenwshbmhgmem In this case, in general, the
JeGinandtlwdyeareiedintbasing!e-saewordowle-saewhwaderviaafeeder. melied and kneaded therein at a
preddeminedtenperahre,genera!lyalarmmaoo'aarﬂmenmwedmnmmhaT-dietogmamNeedlws-
to-say, the invention ks not imited 1o the general melt extrusion. . :

[0029]  As the absorbing layer to be in the near-infrared-absorbing paned of the invention, also employablo s a fim
bmndmoughmu&aﬁmmﬂso&ﬁmﬁm.ksmshmhme,mammewmwm
such as slyrene, butadiens, isoprene, methyl acrylate; efc. The dye may be previously kneaded with the monomers -

. alongwithaxiiniﬁatortogivaauibnnﬁquianmThedj&comahingnwnernmusmmamm

of'sheelgléssormelim.andisheatedaiseposedbdﬂﬁdetmyawhuebyihemmersmopdymaized
[0030) Accortinyy.lo(mnple.wherqdyeshavi'lg.poahealreeisiancea:ewedhbmingmeabsorbinglayetm

. beinﬂ:enear-hﬁared—absorbhgpanelofmeimemmmmmofmelayermaybefonnedawordngtoﬂ)emsﬁng

memod:whefethosehavingpoordisbershﬂyarewed.ﬂwﬂmdmelayernaybqbnnedaewm‘mtomemem

’ plpolymerizaﬁonbllmedbysolidil‘mﬁon;and%eteanyoﬂterdy&earelsed.meﬁknofmelayermybebmed
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according to the melt extrusion method. A plurality of the fims thus produced may ba laminated to form the panel of the
invention, in which, merebre,amdaneddyacmbelsedbrbnnngmehﬁvdmmmmmmmmedye
density of each film layer can be separately controlled, and the color tone of the panel constituting the plural fim tayers
may be any desired one.

[0031) The especially important charactesistics of near-infrared-absorbing panels are the absorbability for near-infra-

- red rays, concrelely those falling within a wavelength range of from 850 nim to 1200 nm, the transmittance for visble

rays, concretely those falling within a wavelength range of from 400 nm to 800 nm, and the color tone.
[0032) Of those characteristics, the near-infrared absorbability is the most important. In some uses, however, the -
other two characleristics are extremely important. For example, for near-infrared-absorbing -panels which are for
mmmmwmﬁmmmmdmmwyummmeMmmmemm
opemtenanwmwmmmmnmmwmnawsmmmmemmmmbnesw
important especially when they are used for color image output devices. Specifically, the color ditierence in full cofor
must be minimized as much as possible in the panels. Concretely, mepanelm:sthavegtayorbr_owncolomne.hthat
casg, piural dyes must be deficafely combined to produce the intended color tone of the panels.

[0033] Fapo&mnw-mﬁmwabsabngpmdsacwﬁmlommtednmwpbyedwasamﬂnd
oflmeadingamspmemwwnurwnwanemmwabsmhmdyebnwedbymmemdﬁmmme
mashwlhou@hﬂmdtﬁnamaam%dpdymﬁzmmdommhammﬁmﬁ@amm

- conventional methods, however, onfy dyes which are not decomposed under heat could be used, and the latitude in -

selecting the desired dyes is namow. In those, thesefore, it is extremely difficult fo obtain panels having the characteris-

. tics noted above.

[0034) As opposed to those produced according tothe conventional methods, the near-infrared-absorbing panels of
the inventtion are advantageous in that they can use the fiims formed in a casting or coating method, inwhich even dyes
having.poor heat resistance can be used. Therebre.btﬁepanelsoimemenbon the kfitude in selecting the desiied
dyes is broad. .

{oo3s) Anyandwaydyetnwngnear—mﬁa'edabsomab:myswablembmngmeabsubmlayerbbenmenear
infrared-absorbing pané! of the invention. For example, the dyes usable in the invention include polymethine dyes (cya-
ning dyes), phthalocyaniné dyes, naphthalocyanine dyes, dithiol-metal complex dyes, naphthoguinone dyes, anthroqui-
none dyes, triphenylmethane dyes, aminium (or aluminium) dyes, di-mmonium dyes, etc.

[0036] Ot those, preferably combined are at least two or more of three different types of dyes, aromatic dithio-metal
complexes or a general formula (1):

(1)

wheremn,aMRzead)mpresananamylmguphavngm1b4wbmatommamgap,anamkyl
‘ malbomeatomwaiwdmgmamwmepmmsatetadammmnmnm

arematic di-immonium compounds of general formea (2) or (3):
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RDyy

N— RDyz

H=<:>=='§ X or2x (2)

N— R9

whaelnR,tongeadlrepresernanamylgomhavingftomHowwbonaiags:.aMXrepr'senﬁamnwalém
_ anion, . .

F’.\D”
RDyg —N
O RD
3 o ::: s 3
O - \RD]4, . (3)
RDys—N X or2X

RDyg

wherein Ry to Ry each represent an ally group having from 1 to 10 carbon atoms; and X represents a monovalent

m\dplﬁnlocyanmdy&meconbmmismnwelaspeadmwmm

[0037] . The aromatic dithio-metal complexes noted above include, for eample, nidelbls-l.z-dphenyl-l,z—ethme-
dithiolate, wmmlanmmdmmmmssmwmmammdamd
an alkylene group having from 1 to 4 casbon atoms, an aryl group, an aralkyl group or a fluorina atom. Concrelely men-
tioned are compounds of the following chemical formulae (10) and (11), which, howeves, are not whatsoever mitative.
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N (10)

5

30

(11)
Me

' [0038) mmmid&wdmammmwmmasawdmmmw

formula (12), are also employable. Néeedless-to-say, those compounds specifically mentioned herein ar6 not fimitative.
lnmbnkwwnpouﬂauwcamgbnmbewammwﬁqummvhmmﬁmbn
used in ihe chemical formula (12). For example, the cations described in lferature, “Development of Functional Dyes,
and Market Trends™ (by CMC Publishing) are acceptable.

[0039]  In place of the metallic nickel, any and evesy tetravilent fransition metal is employable, which includes, for
mammmmﬁmmmmmm.mmmmmﬁmmwmmm
[0040] The dyes strongly absorb the mysiaﬂ‘mwﬁﬁnawavel.wgthrmgeofmmb'm.mmas(mn),hs
cutting off near-infrared rays that are appfied-to remote controllers, etc., the dyes are effective for preventing remote
(':ontrol!etsirommalﬁmcﬁoning. Whenlammtedmﬂlaneledmnagneucladiahonabso:bm layer of so-called low-
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radiation glass, ITO or XO, whchmlbedmbedmdetaahere:mmda'.ioprodwemb-layetedpaneis.medyelayer
in the panels produced more effectively cuts off near-infrared rays.
[0041] The aromatic di-immonium compounds of formukae (2) and (3):

RDs RDy,
' N—RD;,
0 Q
—‘<:>= X orZX (g
5 | . )
R‘°_N ﬁ——»n,
Rg Ry

s’ wheteinR,toHéeadnepmerﬂanakylgogphavingtrom1to1owbonaloms;anerepmemsamonwaleﬁt

anion,
R D47
)
R D~|8 —N
® {3)
R DIS —N
%0°
RDys
s

wherein Ry bRaead:repr&serﬂanalky'lgomhavingfrom1to10mrbonatoms;and)(reprwerﬂsa,monova!em
anion,
mne.brm(ample.conpmﬂsoﬂhebnmmgmemml formulae (13) to (17), which, however, are not whatsoever

50 Timitative, EWMhmMMemnnmmmumeMMaem :
au&mmmsqmemWehMWtemmmmmem.wdﬂMemm v
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N(C4Halp
O ' /©/ _ {13)
N =N 2SbFg~

N(C4Hg)o ' N(C4Hg)2

,N(CsHy1)2
‘=©=N* .Z'SbFs' " (14)

N(CsHizlz N(CsH11)2

1t
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N(C4Hg)2

= . (1S
<:> N SbFg= )

N(CqHg) N(C4Hg)p

CsHg : _ |
{16)
N(C4Hg)2
N(C4Hg)2
2 SbFg™
(17)
N(C4Ho)2

N(C4Hg)

10042] Thedysstmgiyabscrbmemysata:wnd 1000mAswthngoﬂnotomynear nﬂraredraysttata:eappﬁed
" toremoti controliers.and the lika but also rays to be appﬁedtoconp\netmmmbonsyslmmmbewdely.
used in fulure, the dyes are effective for preventing the systems from malhunttioning. When laminated with a meshed

.or etched electromagnetic rediation-absorbing layer, which will be described in detail hereinunde, to produce multi-lay-

ered panels, the dye layer is more effective. _
[0043]) The above-mentioned two types of dyes (aromatic dithiol-metal complexes, and aromatic diHmmonium com-

- poLinds) are especially effective. Where the dyes of those types have the ability 1o absorb visibie rays, they may be com=

bined with color tone-comrecting dyes to moculate the color tone of the panels comprising them. As the color tone- -

12
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comecting dyes for that purpose, eflectively used. are phthalocyanine dyes. Any and every phihalocyanine dye is’
employable herein, for example, those described in literature, "Development of Functional Dyes, and Market Trends” (by
CMC).

[0044) I general, the near-infrared-absorbing, aromatic di-mmonium dyes mentioned above are unstable to heat.
Thesefore, if the dye layer is formed through melt extrusion or through poiymesization followed by solidification, the dyes
will be thermally decomposed, resulting in that the near-infrared absorbability of the dye layer will ba poor. Accordingly,
when the dyes are used in the absorbing layer, it is especially desirable that the dye-containing absorbing layer is
formed in a casting method. )

[0045)  For producing the near-infrared-absorbing panel of the invention, previously shaped sheets or films must be
laminated in any suitable method. For the Jamination, preferably used is a powerful, transparent polymer adhesive. The
polymer adhesive of that type inchxdes, for example, two-liquid epaxy adhesives, unsaturated polyester adhesives, ure-
thane adhesives, phenofic resin adhesives, vinyl resin adhesives, and acrylic adhesives.

{0046} 'lheneer-nﬁared-absorbmgpaneldwd\amﬂh-layeredﬂmorsheetofmemwbmmyhaveonumenear

infrared-absorbing layer noted above as the layer having a specific function. Prelerably, however, the multidayered film
or sheet of the panel additionally has any other funcional layers, such as an electromagnetic radiation-absorbing layer,
an antireflection layer, a shape-retaining layey, elc., in addition to the absorbing layer. The elecomagnetic radiation-

. absorbing layer is a transparent conductive film, for which preferred are polyester fitms, glass sheels, acryfic sheets or

polycarbonate sheets coated with a thin deposit of a metal, metal oxide, metal salt or the like.-Conductive fims having
a lower sheet resistivity may have higher electromagnetic radiation absorbabifity, but on the other hand; the thidmess ™ .

- of the metalic deposit layer to be fonmed on them shal be larger, resulting in thal the fight transmitiance of such thick

films is lowered. The antirefiection layer is to prevent surface reflection on the paned, while increasing the light transmit-
tance of the pane! and preventing the pane] from “glaring”.

[0047] - In the present invention, preferably used are metal-deposited polyester films, glass sheels, acryfic sheels or
polycarbonate sheets as the electromagnetic radiation-absorbing layer in the paned, which, however, are not whatso-
ever Emitative. A film-as meshwise coated with a conductive material through screen-printing or the fike may also be
used as the electromagnetic radiation-absorbing layer. As the case may be, a single, metal-deposited fm that acts both

. as the antireflection layer and as the elecromagnetic radiation-absorbing layer may be used. In that case, the metal-

" deposited fim is the outermost layer of the panel. The function of the shapa-retaining layer is to retain the overall shape-

)

of the panel in which the near-infrared-absorbing layer has kow mechanical strength and could hardly retain its shape.
In addition, the shape-retaining fayer further acts fo increasa the heat resistance of the entire panel.and to increase the
abrasion resistance of the surface of the panel. Any transparent resin or glass is preferably used as the material for the
shape-retaining layes. In genesal, prefested are polycarbonates, polyacrylonitriles, polymethyl methacrylates, polysty-
renes, and polyesters. Especially prefesred are polycarbonates in view of their heat resistance, and polymetiy! meth-
acrylates in view-of thieir transparency and abrasion resistance. Glass is also prefemred for increasing the mechanical
sirength and the heat resistance of the panel. ’
[0048]) As the electremagnetic radiation-shielding, transparent conduclive layer noted above, employable Is a so-
ca¥ed heat-reflecting glass sheet as prepared by coating a glass substrate with three or mora kayers of transparent die-
lechicfiim/thin metal fimAransparent dielectric film through vapor deposition. The glass sheet of that type is widely used
as exteriors or windowpanes of buildings, and as windshields for cars and aircrafl. As the transparent dielectrics 1o be
used in this, preferred are titanium oxids, zirconia oxide; hafnium axide, bismuth axdide, etc. As the thin metal fitm, pre-
{esred are gold, platinum, silver, and copper. hplaceofﬂwsﬂmmeialiﬂmalsopreiemblyusednsamdmaumnumde.
Zirconia nitride, -or hafnium nitride.

[0049) Theeledrormgnehcradiabon—shelding transparent conductive layer may be further coated with a transpar-
ent, conductive cxdde film. As the muide for the film, preferably used are fuorine-doped tin axdde, in-doped dindium bi-
[0050]) Where the metal-deposited layer is used as the electromagnetic radiation-shiekfing, transparent conductive
layer, it must be combined with a near-infrared-absorbing film sutable to &, For example, heat-reflecting glass absorbs
mw.hawngawavelengthlongemm1200mmmeters.1hetebro,medyosnmeneai-mmed-absabmgﬂmbbe
combined with the heat-reflecting giass sheet shall absorb rays not falling within the wavelength range of the rays to ba
absoibed by the heat-reflecting glass sheet. Needless-to-say, heal-reflecting glass sheets have different absorpion
characteristics, depending on the materials constituting them. Therefore, by controlling the dyes to ba combined and

- . alsothek concentration in the near-infrared-absorbing fim, the fim must be so modulated as to be suitable to the glass’

sheetto be combined therewith. For this purpose, used are the aromatic dithiol-metal complexes of the dyes mentioned
hereinabove, preferably the aromatic dithiol-nicke) complexes, most preferably nickel bis-1,2-diphenyl-1,2-ethene-dithi-
olats, or its desivative in which the hydrogen of the berzene ring is substituted with-a fluofine atom or a methyl group.
For further moduiating the color tone of the dye-containing layer, a phihalocyanine dye may be added thereto.

[0051) Where the eleciromagnetic radiation-shielding conductive tayer has near-infrared-reflecting capabilities and
wheére it is combined with a near-infrared-absorbing film of the invention that contains, in a transparent polymer resin,
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' a%byweight.relaﬁvetolherw'n.dadﬁﬁd—melaléonﬂe:.b%byweighdaphhabcyanhedye.c%bywebMd

a dHmmonium dye and d % by weight of an aminium dye, the ranges within which the dyes act effectively are 0.1 < a
£50.001<b<20,0.1<c<30,and 0.01<d < 1.0, preferably 0.5<a < 2.5,0.01<b<20,02<¢c<10,and 0.1 <
d <0.5 Specifically, the dyes {o be inthe absorbing layer are preferably so formulated that they satisfy the sequirement
of 081<a+b+c+d<6.0. The resin mixture comprising the dyes noted above is sheeted into a film of the absorb-
ing layer through casting, coating, melt extrusion or polymerization. In the polymerization method, the dyes are added
to the monomers to be polymerized. H, however, the dyes are formulated under the condition of a +b + ¢ + d < 0.81
and the resin mixtwe comprising them is sheeted into a film, merwnhngmmhaspoornear-mﬁeredabsorbabimy
though it may have a high degree of visible ray transmittance. The fim, even it used in near-infrared radiation-shielding
fiiters, is no more effective and is unfavorable. On the other hand, if the dyes are formulated under the condition of
a+b+c+d> 6.0 andthe resin mixure comprising them is sheeted into a film, the resutting film has a low degres of
visible ray transmittance though it may have good near-infrared absorbabiity. The film is useless in optical filters.
Regarding these mattess, one preferablé embodiment is shown in Example 24 mentioned below, and one nonpreferable
embodiment is in Comparative Example 1.

[0052) Where the electromagnetic radiation-shielding, ransparent conductive layer is a mesh-type one, such as that

: mmlbnedabove.andwhm-tnswrhnedmmanea-uﬂrared—absovbmgﬂmofﬁememon.ﬂnmphonoime
- rays falling within an intended wavelength range must be atiained by the dyes only that exist in the absorbing fim, since

the mesh-type layer has no near-infrared absorbability. The same shall apply to the layer not having electromagnetic
radiation shieldability. As the dyes for thit purpose, prefesred is a mixture of an aromatic di-immonium compound and

“an aromatic dithiol-metal complex. Like in the above, the aromatic dithiol-metal complex is prefesably an aromatic

dithiok-nicked complex, most preferably nickel bis-1,2-diphenyl-1,2-ethene-dithiolate, or its derivative in which the hydro-
genolmebenzenenngssubmnedwmrafhmmeatanorameﬂylgom In the-aromatic diHmmonium compound,
the counter anion is preferably a hexafhworoantimonate, hexafluorcarsenate, perchiorate or terafiuoroborate ion. i

- desired, a phihalocyanine dye may be added 1o the dye mixture for color modulation.

[0053] Where the elestromagnetic radiation-shielding conductive layer does not have near-infrared-reflecting capabil-
ma.mﬂwhuenscmbmedwnhanwumred-absorbmgdmewmmﬂmmmmah‘ansparernpdymer
resn,a%bywégm.relanvetomermoiadrhol—mtaleanplagb%bywegluoiaphmalocmnedye,c%by
wevg!ﬂoiad—nmmumdyemﬂd%byweoghtdanamnmdye.asnmeabove,lhepre#etredmngesbnhedyee
are0.1<a<3.0,0.01<b<£20, and 0.1 <¢ £ 5.0, more preferably 0.5<a<2.0,0.1<b< 1.0,and 1.0< ¢ <3.0. Spe- -
dicany,medywtobeinﬂzeabsabhglayaa:eprelaaﬂysoiumﬂa{edlhalﬂwyseﬁslymavequiemaﬂd
1.6<a+b+ ¢ <6.0. The resin mixture comprising the dyes noted above is sheeled into a fim of the absorbing layer
through casting, coating, meht extrusion or polymerization. In the polymesization method, the dyes are added to the
monomers to be polymerized. i, however, the dyes are fomulated under the condition-of. a + b + ¢ < 1.6 not satisfying
the requirement noted above and the resin mixtwre comprising them is sheeted into a film, the resulting fim has poor

: nemmﬁa}edabsubamwmwghnnayiweahghdegeedmuemymmnmawameimevenm.sedmnear-

lmraredmdaﬂon-slﬁeldngﬁners.ismmeﬂecWeaMsumavaauaOnMeommm it the dyes are formulated
under the conditionof a+b+¢ > 6.0 andhemnmxhnconpnsmﬂmissheetedhoaﬂmherwlmgmn
has a low degree of visible ray transmittance though it may have good near-infrared absorbability. The fim is uselessin
optical filters. Regarding these matters, one preferable embodiment is shown in Example 25 mentioned below, and.one
nonpreferable embodiment is in Comparative Example 3.

‘J0054] Embodiments of the present invention are descaribed concretely with reference to Fig. 1.

10055} In Fig. 1, 1is an antireflection layer; 2|sashap94eta|mnglayerolatransparemresmsudvaspo|ywbonate.
‘polymetind methacrylate or the like or of glass; 3 is a transparent conductive layer that acts as an electromagnetic radi-

ation-ghiekiing layer and also as a near-infrared radiation-shielding layer, and this is formed on a polyester film through

vapor deposition, or is direcly deposited on a glass sheet. 4 is a near-infrared-absorbing layer of a dye having poor heat

'reumewadyelmmgpowdispusibﬁtyandmssfomwdmmughmamgawsﬁng 5 is a layer having both

nwmwmmwwmrmﬂwmmﬂMsmmghMMwmmmamdm

- omeys followed by solidification.

[0056)  As ilustrated, a plurality of tayers having dilferent properties are laminaled in ditierent manners mentioned
below to form various multi-layered stuctures of typical embodiments of the invention. However, the invention is not
Wsmwmeamawmammwmmmmmmwmm

near-nfrared-absorbing layer.
[0057) Fig. 1-A Hustraies one embodiment of the invention, in which the antireflection layer 1 is attached to one sur-

*face of the shape-retaining layer 2 of polycarbonate, polymethyl methacrytate, glass or the ke, while the fransparent

conducbvelayersandthenear—mfraredabwbmgrayemarelammtedmmeomerwrfacedmelayemnﬂnlorder
The layer 4 is formed through coating or casting.

[0058] Fig. 1-B illustrates another embodiment of the mvemon. in which the antireflection layer 1 is attached to one
surface of the shape-retaining layer 2 of polycarbonate, polymethyl methacrylate, glass or the ke, while the Sansparent

..
-
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conductive layer 3 and the near-infrared-absorbing layer 4 are laminated on the other surface of the layes 2 in that order,
and in which another shape-retaining 2 of polycarbonate, polymethyl methacrylale; glass or the fike is laminated on the
layer 4_ Tha kayer 4 is formed through coating or casting.

[0059] Fig. 1-C Mustrates still another embodiment of the invention, which is a laminate composed of the antireflection
layer 1, the transparent conductive layer 3, and the panel layer 5 having both near-infrared absorbability and shape
retainability. The layer 5 is formed through mélt extrusion or polymerization of monomers followed by sofidification.
{0060} The advantages and the novelty of the invention are described concretely with reference 1o the following Exam-
ples. .

[0061]  In Examples, the near-infrared absorbability, the visible ray transmittarice and the color tone of each sample
produced are measured and evaluated accorcding 1o the methods mentioned below.

(1) Near-Infrared Absorbability:

[0062] Oleadapandwodndemnpl%.heﬁthmmthmefmﬂwwmdmghmngehﬁmbdwemQOOm
and 1200 nm was measured, using a speciropholometer (Bes1-570, manufactured by Nippon Bunko KX), and the mean
valug, T % was oblained. From this, obtained was the near-infrared cut-oif percentage (%) of each paned, which is rep-
resented by (100 - T). Each panel is evaluated on the basis of the percentage thus obtained. :

(2) Visible Ray Transni.name:

_ [0063] Using the same spectrophotometer as n (1), the mean fight transmilance, Tv % for the wavelength range kall-

ing between 450 nm and 700 nm was measured, which indicates the visble ray transmittance of each panel.

. Example 1:

[0064)  Starting compounds of 0.4 mols of dimethyl terephihalate (DMT), 0.88 mols of ethylens glycol (EG) and 0.28
mols of 9,9-bis{d~(2-hydroxyethaxy)phenyl)iluorene (BPEF) were polymerized through ordinary melt polymerization to
give a fuorene copolyester (DM/BPEF = 3/7, by mof). The copolyester had a limiting viscosity [n} of 0.42, a molecular
weight Mw of 45,000, and a glass transition point Tg of 140°C.

[0065} Md(dbs-mdphesz-ehenedﬂhohtemsmdxedacwdngbakwnmeM&hryB Gray, et
al.,, J Am: Chem. Soc, Vol. 88; pp. 43-50, pp.4870-4875. 1966), and purified through recrystallization to have a purity

- of not lower than 99 %.

{o066) Theﬂuoreneoopoly&ctetmdspasedmdsowednmemylmedﬂcrldealmgvnmom%bywelyﬂ,
relative to the copolyester, of nickel bis-1,2-diphenyl-1,2-ethene-dithiolate, 0.005 % by weight of phthalocyanine dye
{EX Color 801K, manutactured by Nippon Sholaibai), and 0.005 % by weight of phihalocyanine dye (EX Color 802K,
nwwhcnxedbyhﬁppmShohba)) andheresulhgdyecﬁspelsbnvmsmwbnnafimhawngaﬁdmssoﬂso

© R

Example 2=

[0067) Usngmepmyadxesvaﬂwﬂmfamedemnplﬂwassmﬂmhedbﬂwempdmmﬁmahaaylm
subsirales 6f 1 mm thick, of which one surface was laminated with a fim of 100 um thick that had been prepared by
depostrganearﬂm:e&ahwhpmﬂdedmmgneﬁcmdabmabmhmhyad%mpla[l'l’Ol(siNerlai
inum)TTO - this indicates a structure of (silver + platinimm) as sandwiched between ITO (indium tin cxide)] on a trans-
parent polyester. Thus was produced a near-infrared-absorbing panel having the struchwe of Fig. 1-A, and is

: dlamdensmsweremmummmmmmdﬂtmdbmtnﬁgzmmmww-

off percentage of this panel was 97 %, and the visble ray ransmittance thereof was 70 %. The pane) was good.
Exanplea:

- [0068) lnmesamenmmermmﬁmmplnmeptmmwylwmnosea}as miufadue&byba:oelmemal)

was used as the casting polymer, anea-mﬁared—&sorbmgpanelhavmgmesmmnofﬁg. 1-Awas produced, and
nsdnamdensbeswereeva!wted.ﬂmnear-mﬁmedaﬂoﬂpawnhgedmspandmsw%wmmmym
mﬂameﬂvereofwas?O%.Thepanelmgood.

Example 4:

{0069]  0.005 % by weight of nicked bis-1,2-ciphenyi-1,2-ethene-dithiolate, 0.001 % by weight of phthalocyanine dye
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(E)(Cdoraommamdachnedbyripponsmm) meON%bywenghtolplﬁn!owmmedye(E)(Colasz.
nnnutac&wedbyhﬁppmm)waemnmwmmaammwmoaihmmam
ness of 2 mm through melt extrusion.

10070] One surface of this film was laminated with a film (thickness: 100 pm) that had been prepéred by depositing a
near-infrared-absorbing and electromagnetic radiation-absorbing layer of silver complex [ITO/(siiver+platium)ITO] on
a transparent polyester, Thus was'produced'a near-infrared-absorbing panel having the structure of Fig. 1-C, andits
characleristics were evaluated. The near-infrared cut-off percentage of this panel was 97 %, and the visble ray trans-
mittance thereof was 65 %. The panel was good.

Bxample 5:

[0071) ooos%bywetgmmmdvetbus—1,2<!phenyl-1,2-emme-dm|olate.om%b[wevg‘nofamundyeoibnmla
(16), 0.01 % by weight of phthalocyanine dye (EX Color 801K, manufactured by Nippon Shokwbai), and 0.01 % by
weight of phthalocyanine dye (EX Color 802K, manufactured by Nippon Sholubai) were dispersed in polymethyl meth-
acrylate, and sheeted info a fitm having a thickness of 2 mm through meht extrusion.

[0072] The film thus prepared herein, and a fim (thickness: 100 pm) that had been prepared by depositing an elec-

" tromagnetic radiation-absorbing layer of siver complex [ITO{{sives + platinumV/ITO] on a transpasent polyester were

laminated on a shape-retaining layer. Thlswaspromcedanear-mared-absabmgpandhavnghesmmeo!ﬁg; :
1-A, andits characleristics were evaluated. The near-infrared cut-off percentage of this panel was 97 %, and the visible

- ray transmittance thereof was 64 %. The panel was good.

Example 6:

10073}  0.005 % by weight of di-immonium dye of formufa (33) and 0.001 % by weight of phihalocyanine dye {(EX colos
803K, manufactured by Nippon Sholubai) were dispersed in polymethyl methacrylate, and sheeted into a fiim having a
thidkmess of 2 mm through meR exdrusion.

{0074} Thefilm thus prepared herein, and a fm (thickness: 100'um) that had been prepared by depositing an elec- .
tromagnesic raciation-shiekling layer of siver complex [(gold + silver)/TTO - this indicates a structure composed'of ITO
and (silver + platinum)] on. a.transparent polyester were lantinated on a shape-retaining layer. Thus was produced a

“near-infrared-absorbing panel having the structure of Fig. 1-C; and its characteristics were evaluated. The near-infrared

cut-off percentage of this panel was 97 %, and the visble ray transmittance theseof was 65 %. The panel was good.
Example 7:
[0075] The fluorene copolyester prepared in Example.1 was mixed with 0.1 % by weight, relative to the copolyester,

of di-mmonium compound dye of formula (13), 0.05 % by weight of nicke! bis-1,2-diphenyl-1,2-ethene-dithiolate-and
0.03 % by weight of phthalocyanine dye (EX Color 803K, manufactured by Nippon Shokitbai) in chioroform, and the

- Fesulting mixture was dried at room temperature and then al70'C!ofonnaﬂmhawngahdmssol1mpm

[0076) AndmomgnetcradaﬁommwngﬁmdsznMﬂnthadbewwepaedbydepwmngst
plex [(gold + silver)ITOJ on a polyestes fili, a "non-glare” and antireflection film, and the near-infrared-absorbing fim
prepared herein were laminated on an acrylic sheet having a thickness of 3 mm to produce a near-infraret-absorbing
panel having the structhwre of Fig. 1-A, and the characteristics of the panel were evaluated. The spectral transmittance
curve of this panel is shown in Fig. 3. The near-infrared cut-off percentage of this panel was 95 %, and the visble ray
transmittance thereof was 60 %. The panel was good.

Example 8:
{0077] Inthe same manner as in Example 7 except that 0.1 %bywevghtrelatwehﬂxeihmenecopoly&uobﬂned

in Exarmple 1, of di-immonium compound dye of formesa (13), 005%bywelghtofmdelb|s-12-dphmyl-1.2-eﬂlene-
dﬂfndataandoos%bywenghtofpm\alowannadye(ﬂ(wormlcmanufacnzedbyN‘pponSthbaa)weremed.

- & near-nfrared-absorbing panel was produced, and its characleristics were evaluated. The near-infrared cut-offpes-"

centage of this paned was 85 %, and the visible ray transmittance thereo! was 62 %. 'mepanelwasgood

‘Bampla9: -

[0078) Inthe same manner as in Example 7 except that 0.15 % by weight, relative to the fluorene copolyester obtained
in Example 1, ofdi-mumnnmoonmmddyeoﬂbmmla(ﬁ).005%byweghtolmd<elbus-1,2—dphmyl 1,2-ethene-
diﬂuolaleandoOa%bywelgtnolpmhalocyanmedyg(EXColorBO@K.manufaduedbyN’pponShoh:bm’)wergwed.
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a near-infrared-absorbing panel was produced, and its characteristics were evaluated. The near-infrared cut-off per-
centage of this panel was 97 %, and the visible ray transmittance thereof was 60 %. The panel was good.

Example 10:

[0079]) Inths same manner as in Example 7 except that 0.15 % by weight, relative to the fluorene copolyester obiained
in BExample 1, of di-immonium compound dye of formula (13) and 0.05 % by weight of phthalocyanine dye (EX Color
803K, manufactured.by Nippon Shokuba)) were used, a neardnfrared-absorbing panel was produced, and its charac-
tensbwwereeva!ua!ed.Theneat-nnﬁaredwt—oﬂpercaﬂageofﬂvspanelwas97%,andmewsiblelaytranamﬂarm
thereof was 60 %. The panel was good.

Bxample 11:

[0080] I the same manner as in Example 7 except that triacety! celllose was used as the casting polymer and that
0.1 % by weight, relative to triacetyl cellulose, of di-immonium compound dye of formula (13), 0.05 % by weight of nickel
bis-1,2-dipheny}-1,2-ethene-dithiclate and 0.03 % by weight of phthalocyanine dye (EX Color 803K, manufaciured by
Nippon Shokubzi) were used, a near-infrared-absorbing panel was produced, and its characleristics were evaluated.
The near-infrared cut-off percentage of this panel was 97 %, and the visble ray fransmittance thereof was 63 %. The
panef was good.

Exampls 12:

[0081] In the same manner as in Example 7 except that triacetyl celhlose was used as the casting polymer and that
'0.1% by weight, relative o triacetyl celhiose, of di-immonium compound dye of formula (13), 0.05 % by weight of nickes
bis-1,2-cipheny}-1,2-ethene-dithiclate and 0.05 % by weight of phthalocyanine dye (EX Color 803K, manufachured by
Nippon Sholihai) were used, a near-infrared-absorbing panel was produced, and its characteristics were evaluated.
Thenear—maredwl-oﬂpercentageofmspanelwas97%.andthevnsbleraytransttiﬂancemefeolwasso%.1he

‘panel was good.

Example 13:
[0082] Inthe same manner as in Example 7 except that triacetyl celslose was used as the casting polymer and that

- - 0.15 % by weight, reléﬁve.bhiacelylcelblose.dd-immrimioonpmmddyeolfomul’a(ﬂ),b.%%bywei@of

nicke! bis-1,2-diphenyl-1,2-ethene-dithiolate and 0.03 % by weight of phthalocyanine dya (EX Color 803K, manutac-
tured by Nippon Shokubai) were used, a near-infrared-absorbing panel was produced, and its characlesistics were eval-
vated. The near-infrared cul-off percentage of this panel was 97 %, and the visible ray transmitiance thereof was 63 %.
The panei was good.

Example 14:

10083) In the same manner as in Example 7 except that triacetyl cellulose was used as the casting polymer and that
0.15 % by weight, relative to triacety! celldose, of di-immonium compound dye of formia (13) and 0.05 % by weight of
phthalocyanine dye (EX Color 803K, manutactured by Nippon Sholaibai) were used, a near-infrared-absorbing panel
was produced, and its characteristics were evaluated. The near-infrared cut-off percéntage of this panel was 95%, and

" the visble ray ransmittance thereof was 60 %. The panel was good.

Example 15:

[0084) Inhafhmrénecdpdy&etﬂnﬂndbempteparednExanplef dispersed were 0.225 % by weight, relative
1o the copolyestes, of d-mmonium dye of formuda (13), 0.075 % by weight of nicke} bis-1,2-diphenyl-1,2-ethene-dithi-
olatearuom%byweog!uoiphﬂnloqmnedyo(ExcdoreoaK.nwlacuedbyMpponShdwas).andmadhe-

o smpdyes!aﬂm(nwuladuedbyanoi)mscoatedwﬂhmarmdspetsnnmﬂdned'lher&mhngﬂmhm .

a thickness of 50 pm.

. [0085] Apart from the film of 50 pm thick prepared above, further prepared were an electromagnetic radiation-shield-

ing fim (thickness: 50 pm)-having a deposit layer of siver complex [IDIXO (manulachured by idemitsu Kosan)sil-
ver/IDIXO - this indicates a structure of silver as sandwiched between IDIXOJ formed on a polyester fim, and an
antireflection fim, and a shape-retaining subsirate of glass having a thidmess of 3 mm. Next, the electromagnetic radi-
ation-shielding fitm was attached onto the both surfaces of the shape-retaining substrale in such a manner that efec-
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trodes could be mounted on the resuling laminate, and the near-infrared-absorbing film prepared herein was further
attachéd onto one surface of the laminate. Finally, the antireflection fim was attached onto the both surtaces of the lam-
M&MWWaan&M@dWWﬁMWdMMMU
Fig. 1-A, and its characleistics were evaluated. The speciral transmitiance curve of this panel is shown in Fig. 4. The
near-infrared cut-off percentage of this panel was 97 %, and the visible ray transmitiance thiereof was 60 %. The panel
was good. ’

. Example 16:

0086] hhmmashEmnﬂeiquﬁﬂdapdyMMm&mﬁmelshedmmaﬁmas
mm was used as the shape-relaining substrate, a near-infrared-absorbing, electromagneltic radiation-shielding pane!
was produced. The near-infrared cut-off percentage of this panel was 97 %, and the visible ray ransmittance thereof
was 60 %. The panel was good.

" Example 17:

[0087) mthesamemmashEmn'ple1Smrcepnhatapolywbmalesheetmngaﬁdmessol3mmswed

-as the shape-retaining substrate, a near-infrared-absorbing, electromagnetic radiation-shielding pane! was produced.

Thenear-hfrareda&dfpemerhgedﬂ\ispandvmsw%,amme\}isblemymmmmethereolwassa%.m

<panel was good.
_ Example 18:

[00838] lnmewnen'annerasinExanxieiSemeleOZ%byweingelﬁebmeMenecopdyedembﬁned
in Example 1, of nicke! bis-1,2-diphenyl-1,2-ethene-dithiokate and 0.08 % by weight of phihalocyanine dye (EX Color
808K, manutactured by Nippon Sholubai) were used, a near-infrared-absorbing, electromagnetic radiation-shielding
pandmswoawed.awischmaduiaiwwembmw.menemmedmt-oﬂpamggoﬂhispanelwas97

" %, and the visble ray fransmittance thereof was 60 %. The panel was good.

BExample 1.9:

i00891 hhemémﬁefashExanpleM except thatbutyral resin (Denka Butyral 6000E, manufactured by Nippon
Denkal@gw)wswedasmemmnmmrahbrmanwmwﬁsbmimmmmmwwm
hebnewaswedasmesowunbfdspasmmerwnwmedyos.a-neamﬁmd-absorbing. electromagnetic radi-

- ation-shieldinig panel was produced. The near-infrared cut-off percentage of this panel was 97 %, and the visible ray

transmittance theseof was 60 %. The panel was good.

Exahpleél):

[0090) hheﬂwreneeopolyeﬁerﬂ;athadbemprépaiedhamla 1. dispersed were 0.45 % by weight, relative
tothe copolyester, of di-immoniumdye of formuta (13), 0.12 % by weight of nicke bis-1,2-diphenyl-1.2-ethene-dithiolate
and 0.06 % by weight of phthalocyanine dye (EX Color 803K, manufactured by Nippen Sholubai). An adhesive polyes-
ter film substrate (A4100, mhcuedby'l?oyobo)wascoatedwiﬂlm resutling dispersion, anid driéd. Thus was pro-
wa.mmmm.mmuammdsommmmmmmmuﬁs
Meriss_lmnhﬁg.aThenear—hkwedaMﬂpmﬂagedﬂismermém%awmevisﬂemybmsﬁm
thereof was 60 %. The filter was good. -

Bampie 21:
j0051]. hlhesamemmerashEmrplemqummqetylwnubséwaslsedastherwnandanixmof

~;neﬂ1ylmediogiﬂghneﬂmdof9nbywdgrnmswedasmw a near-infrared-absorbing filter was produced.
-Jhanear-hﬁ-aredwl-oﬂpewm@ageofﬁisfmermw%,andmwsuemybansrﬁﬂanoeﬂreredwaseoxTheﬁller

was good.
Bxample 22:
[0092) Inmemmemmixera'shEmnpleZOakcepthalOAO%byweiQﬂ,rehﬁvemmemmenacopdmef

- obfained in Example 1, of dimmonium dye of formula (13), 0.10 % by weight of nickel bis-1,2-diphesiyl-1,2-ethene-
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dithiolate and.0.05 % by weight of phihalocyanine dye {(EX Color 803K, manufactured by Nippon Sholaubai) were used,
a near-infrared-absorbing fiter was produced. The near-infrased cut-off percentage of this filter was 97 %, and the vis-
ible ray transmittance thereof was 60 %. The fier was good.

Example 23:

10093] In the same manner as - Example 20 except that 0.50 % by weight, relative to the fluorene copolyester
obtained in Example 1, of di-mmonium dye of formula (13), 0.15 % by weight of nickel bis-1.2-dbhenyl—1,2-eihenq-
dithiolate and 0,08 % by weight of phihalocyanine dye (EX Color 803K, mamufactured by Nippon Sholubad) wese used,
anwmwabsommgmawaswmw.menwmwwmﬂpawmgedmsmwwasW%.andthavs-
ible ray transmittance thereot was 60 %. The filter was good.

Example 24;
[0034] Thefhuorene copolyester that had been prepared in Example 1 was mixed with 0.6 % by weight, relative to the

copolyester, of nickel bis-1,2-diphenyl-1,2-ethene-dithiolate, 0.1 % by weight of phthalocyanine dye (EX Color 801K,
manutachrred by Nippon Shokubai) and 0.1 % by weight of phthalocyanine dye (EX Color 803K, manufactured by Nip-

-pon Shokubal), and dispersed in methylene chlorida. An adhesive polyester film (A4100 of 0.125 mm thick, manufac-

fured by Toyobo) was coated with the resulting dispersion, and dried at 120°C. The resulting film had a near-infrared-
absorbing layer of 0.01 mm thick formed thereon.

" [0085] Thethus-prepared, newﬂmedabsorhngﬁnwashrmntedmatamedmnduchveglasssmam,

a near-nfrared-reflecting layer thereon. Theglasssheethadanub—la.yefedstmahxeofmmoddsiverlzmmodelsi
verfzinc axde, in which the silver thickness per one kayer was 130 A. Thus was produced a near-infrared-shielding
panel having the struchwe of Fig. 1-B. The spectral transmitlance curve of this panel is shown inFig. 6. The near-infra-

. redcut-off percentage of this panel was 97 %, and the visible ray transmittance thereof was 63 %. The panel was good.

Example 25:

[0096) Thetluorene copolyester that had been prepared in Example 1 was mixed with 1.0 % by weight, relative to the
copolyester, of nicked bis-1,2-diphenyl-1,2-ethene-dihiolate, 0.2 % by weight of phthalocyanine dye (EX Color 801K,
manutactured by Nippon Sholaibai), 03 % by weight of phihalocyanine dye (EX Color 803K, manufactured by Nippon

* Sholubaf) and 2.3 % by weight of diimmoniism dye of formula (13), and dispersed in methylene chloride: An adhesive

polyester fitm (A4100 of 0:125 mm thick, manufaciured by Toycbo) was coated with the resulting dispersion, and dried
at 120°C. The resulting film had a near-infrared-absorbing layer of 0.0t mm thick formed thereon.
[0097] The thus-prepared, near-infrared-absorbing film, and a fransparent conductive filn having a near-infrared-

" reflecting layer (IDIXO, manufactured by idemitsu Kosan) on a shape-retaining layer of an acryfic sheet having a thick-

ness of 3 mm. Thus was produced a near-infrared-shielding panel having the structure of Fig. 1-A. The spectral trans-
mittance curve of this panel is.shown in Fig. 7. The near-infrared cut-off percentage of this panel was 97 %, and the
visible ray transmittance thereof was 60 %. The panel was good.

Comparative Example 1:

[0088] The fluorens copolyester that had been prepared in Example 1 was dispersed in methylene chioride along with
5.5 % by weight, relative to the copolyester, of nickel bis-1,2-diphenyi-1,2-ethene-dithiolate prepared in Example 1, and

1.5% by weight of phihalocyanine dye (EX Color 803K, manufactured by Nippon Sholwbal). An adhesive polyester fim . . '

{A4100 0£0.125 mm thick, manufactured by Toyobo) was coated with the resulting dispersion, and dried at 120°C. The
resutting fim had a near-infrared-absorbing layes of 0.01 mm thick formed thereon. The spectral transmittance curve,
G, of this fim is shown in Fig. 8. The fim had a high near-infrared cut-off pescentage of 98 %, but had a low visile ray
transmittance of 25 %. Therefore, the fim was not good. -

Comparative Example 2:

[0099] Thafborenecopoiyoﬁefmathadbwnpreparedemnplﬂwasdspetsednmmylmedxlondealmgwml

*0.05 % by weight, relative 1o the copolyester, of nigkel bis-1,2-diphenyl-1,2-ethene-ththiolate prepared in Example 1,

0.01 %byweughtofphﬂ:alocmnedye(B(Co!orm1-K. manufactured by Nippon Sholwbai) and 0.01 9% by weight of
phihalocyanine dye (EX Color 83K, manufactured by Nippon Shokubai). An adhesive polyester film (A4100 of 0.125
mm thick, manufactured by Toyobo) was coated with the resulting dispersion, and dried at 120°C. The resulting film had
a near-infrared-absorbing layer of 0.01 mm thick formed thereon. The spectral transmittance curve, H, of this film is
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shown in Fig. 8. Theﬂmhadatnymsiblemymtsnmancedas%.hnhadalmnear—nha:edan-dipemaﬂaged
55 %. Therefore, the film was not good.

Comparative Example 3:

[0100] ThaihoremcopolywemathadbeenprepaednEmnple1wasmxedvnﬂ12.0%byweughl.relahvetome
copolyester, of nicke! bis-1,2-diphenyl-1,2-ethene-dithiolate prepared in Examplo 1, 1.5 % by weight of phthalocyanine
dye {EX Color 803K, manufactured by Nippon Shokubai) and 4.0 % by weight of di-mmonium dye of formula (13), and
dispersed in methylene chioride. An adhesive polyester fim (A4100 of 0.125 mm thick, manutactred by Toyobo) was
coated with the resulting dispersion, and dried at 120°C. The resulting fim had a near-infrared-absorbing layer of 0.01

mm thick formed thereon. The speciral transmiltance curve, |, of this fiim is shown in Fig. 8. The fim had'a high neas-
infrared cut-oft percentage of 98 %, but had a low visible ray transmittance of 40 %. Thesefore, the fimwas notgood. -

COJmaraﬁvaExa:mlM-
|0101] The fluorena copolyester that had been prepared in Example 1 was mixed with 0.05 % by weight, relativeto

the copolyester, of nickel bis-1,2-diphenyl-1,2-ethene-dithiolate prepared in Examplo 1, 0.01 % by weight of phthalocy-
mmmmmnmmwwmm)mow%wmdmmdm

(13). Anadhesive polyester fim (A4100 of 0.125 mm thick, manufactured by Toyobo KK) was coated with the resulling

dispersion, and dried at 120°C. The resulting fim had a near-infrared-absorbing layer of 0.0 mm thick formied thereon:
The spectral transiittance curve, J, of this f8m is. shown in Fig. 8. The fitm had a high visble ray transmiltance of 82 %,
but had a low near-infrared cut-off percentage of 70-%. Therefore, the fim was not good. The data cblained herein-
above are summarized in the following Table 1.
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fable 1
Examples Fon‘nah:on ofNear- | Visible Ray. . | Nearnfrared Cut-OF
.lnfmred-Abso:bing Transmitiance (%) |  Percentage (%)
Fim
2 Casfing 70 g7
3 . Casting' 70 97
4 Meit Extrusion 65 97
5 Melt Extrusion 64 97
6 Meit Extrusion 65 97
7 Casting 60 %
8 Casting 62 95
i Casting 60 97
10 Casfing 60 - 97
1 Casting 63 97
12 Castng 60- 9
13 Casting 63 97
Y Casting 60 %
15 ' Coating 60 - o7
16 Coating 60 97
17 Coating 60 97
18 Coaing 6 o
19 Coating 680 97
20 Coating 60 .97
2 " Coating 60 97
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2 Coating . 60 | 97
23 " Coating 60 1 97
2 Coaing | 63 . 97
2 Costing 8 97

Comparative

Examples

1 " Coaing 25 98
2 - . Coang | 85 55
3 Coaing 40 9
4 Coating ' 82 _ 70

INDUSTRIAL APPLICABILITY

[10102] As has been described in detal hereinabove, the present invention provides a single-layered or mutti-layered,
near-infrared-absorbing fitm or a muli-layered near-infrared-absorbing panel, which comprises an absorbing layer of a

near-infrared-absosbing dye as dispersed in a transparent polymer material. The film, and panel absorb near-infrared ’
rays as emitted by image otitput devices such as plasma displays, fighting appliances or the ke so as to cut off the pen-

etration of the rays through the 18m, thereby preventing remote-control infrared comimunication ports that employ the

rays falling within an infrared range for communication from malfunctioning and even preventing the appliances to be
controfled by those remote-control devices from malfunciioning. haddmmeyareusedforde:ecmworgedmh
cards, ID cards, efc.

'BRIEF DESCRIPTION OF THE DRAWINGS

-{0103] Fig. 3 shows some embodiments of the structre of tha near-infrared-absorbing film or panel of the invention;

Fig. 2 shows the spectral transmittance curve of the pane! of Example 2; Fig. 3 shows the spectral transmiltance curve
of the panel of Bxample 7; Fig. 4 shows the spectral transmittance curve of the paned of Example 15; Fig. 5 shows the
spedtaltansnitlarmmolmeﬂlewl!ixanpleao Fig. 6 shows the speciral transmittance curve of the panel of:

Example 24; Fig. 7 shows the spectral transmittance cwive of the panel of Example 25; Fig. 8 shows the speciral trans-

mittance curves of the fims of Comparative Examples 110 4.
(;lalms

1. AMMednwﬂme&MmﬂmamndemmMmhwdanwmw- ;
absorbing dye as dispersed in a transparent polymer resin. .

2 A-near-infrared—absotbhgﬁlmwhichisbrmedﬁomauﬁfumsok:ﬁonofanear-i#rared—awabingdyaandapol-
ymerrsmmasolvenmamShngmethodorawawigmeﬂnd.uﬁanamenmmneolmedyaandmepdymer
reamnamenemammﬂwd,mﬁunamsbrmnmedanearmw-absuhngdyeaﬂamma
potynmhonmemodoipolymerzmgandsoﬁdﬂymglt
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3. The miayered, near-infrareckabsorbing Tim or panel as ciaimed in claim 1, wherein the absorbing layer is a
WmMMaWWmmdahw-MWQmwam.a
melal oxide.or a metal salt.

4. The mult-layered, near-infrared-absorbing film or panel as claimed in claim 1, wherein the absorbing layer is alam-
MecbrmosedoiphmllayusdmleastmeumsdededmmemmddahMaa.

5. The multiayeréed, nea-mfrarw»absabmmnupmelasdamedmdarm1 3or4, whdmonpnseslhenear
Mmled-absabmﬂmddamzmaleaamedandewmmnebcrxﬁabmabsahnghya an antireflection
layer, a shape-retaining kayer and an ultraviolet-absorbing layer.

6. 'Ihemﬂﬁ-layered.near-iﬁrared-absotbingﬁlrnapanelasda'imedindaim1.3.40:5.ojwhid1meﬁgmmrarﬂ-

tance profie is such that the visible ray transmittance is not lower than 55 % and the near-infrared ray transmittance
is not higher than 5%, M\enmenw-mared-absorbngﬁknoidam1 is laminated with a radiation-resistant glass
‘sheet capable of reflecting heat radiations. .

7. A near-infrared-absorbing film comprising a near-infrared-absorbing dye, wherein the dys is a mixiure of at least

mewmesdeddﬁunphhdmymmmdﬂmﬂmm&dﬂndmﬂwmlmdﬂnbhmnggm-
eral formua (1), and aromatic di-immonium compounds of the following general formulae (2) and (3):

{1)

whe-teinRD,-aMRDzeadnreprsemsanalkyienegmptavingﬁomlto4wbonatons.anarylgmp,mamkyl-
gmp._ammheatanuahydmgenammMmpresmsaMadaﬂalehmsiﬁmm:

RDg ;Dn
”——=©=N x or2x (2)
‘Rig™N : N— Ry

Ro Rg

wherein RDsibBDmeadlreptwananaD&ylgm\phavmm1to10¢:arbonaﬁoms;andxireprwemsamoﬁo-
valent or divalent anion, which is a counter-fon for neutralizing the ionized compound:
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RDyy

RDyg —N

13)

-

RDys—N
RDyg
wherannbsbﬂbwmreprewuanakylmhamgfmm1b10carbonabms.anereprasemsamono-
mbrﬂudmluﬂmmﬁndisawﬁermbrnwﬁaimgmemm .
8. Thenear-infrared-absorbing fim as claimed in claim 7, for which the near-infrared-absorbing dye is uniformly mixed

with a polymes resin in a solvent, the polymer resin being a polyester resin as copolymerized with atleast 10mol%
or more of at least one selected from aromatic diols of general formulae (4) o (9):

R Re
HO-R{O -O-R;-OH
R4 Rs (4)

wherein Ry represents an alkylens group having from 2 to 4 carbon atoms; R, Ra.R‘alﬂRg,wdlrepusem-a
hydrogen atom, amanql.myluamn(ylgromhavmgﬁom1b7wbonammmmmybemesama
different:

(.S)

wheranRsrepfesansanakylenemhawngﬁoﬁﬁm4mmonm Ry, Ry, Ry, Ryp and Ry4 each represent,
ahydrogenatomorana!kyl.aryloramlkylgraphavmfrom1 to7carbonatoms,amiﬂmemybememmeor
diﬂereru;arﬂkrepresemsanahmlmrbewlfrm1b4 T
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R13- ? Ris

N I _ . | »e
HOszﬂQ—ﬁ.QORxéOH "
' R
14 O 16

‘wherein Ry, represents an alkylene group having from 1 to&wbonafoms: Ry3 Ry4. Rysand Ryg each represent

ahydmgenaiom,oranalkyl,aryl'aamtkylgruphavhgm1b?carbmabns.ammesemybemesamor
ditferent: .

HOR@W/\ Ra)m '
( M

(Rm) RI-SOH

- wherein Ry and Ryg esich represent an alkylens group having from 1 to 4 carbon atoms, aind these may be the

sameordiﬂerent&gwﬂmeadnaprmﬂahydmgmam_aanhMmyluwkﬁmhavhgﬁm1b
7 carbon atoms, and these may be the same or different;.and | and m each represent a natural number of from 1

- o8 ) .

Ry Ras_ R o
H'ORzr-O—Q-C R, OH .

R23 Q R2zs
(Rz7)n

" whercn Ry represents an alylens group having fom 1154 csbon atorms; g, R, g, Pos, Rgs and gy each

represent.a hydrogen atom, or an alkyl; alyloraralkylgrmphavhgﬁunno7wbonatms.andmaemybe .
ﬂwmaordﬂererﬂ:aqquxwm‘lsanahmlmmberofﬁmOto’Sz )

Rs I.'?29. Ry '
HOHZB—OZD‘% -RsOH (9)

Rz - Rao Rae

B Qiietéinng'repcm"anaﬁqm-mhavmmmw-amwﬁgéﬁnm-éaéhmsanaﬁw

group having from 1 to 10 carbon atoms, mmmnaybeﬂwesamaditiuam_%.ﬂm%and@adnep-
resemahydmgenmomormalkyl.aryloramky!qapmvimfranﬂo?wbonabms.ammmmaybeme
same or different. . :

9. The nearintrared-absorbing fim as claimed in claim 7 or 8, which s formed i the polymesization method of clair

2.
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10. Themdﬁayered,nwénhared-absorbhgﬁknorpanelasdaimedhdabnI.Sors,whidwamissﬁwﬂmol

claims 7,80r 9.
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Oiegory> | Ciision of docoment, with indicalion, where sppropeiste, of the elevant passags Relevant o chsim No.
X |JP, 6-194517, A (Mitsui Toatsu Chemicals, Inc ), 1, 2,6, 7,

July 15, - 1994 (15. 07. 9%4), 9, 10
Column 1, lines 9 to 12, 31 to 37; column 2, .
lines 1 to 10; column 5, lines 38 to 49
(Pamily: none)

A [JP, 6-200113, A (Nippon Zeon Co., Ltd. ). 1-10
July 19, 1994 {19. 07. 94),
Column 1, 1ines 13 to 20 (Family: none)

10 wwmwmummawc [ see peos Sty smoes.

o et ............'z:.;;.:.;,&....m?
10 be of pasicatas relevince 0 priacisle or thiory wadaaizing de
..:... :;dvlﬂ-thhh:p;;,dnh'(n)wm'::: x umdndnuhw»mnm.
cod 1o esmblisd e dai Of smocber cireion o8 othes sicp wica e docamest s blzg
spockl reason (xs - wumm dahe‘lnndunndh
Vum._.ﬂ-m“m.“ mdbu'uhdnnhmtnwp-haha—uk
being chviows 0 8 pesca shilod in the st
r dmul
17 - p“u.uum-uhuummqmuhuh a4 erof th o panae Fmly
g mummmaummdm mummahm&umm
July 16, 1997 (16. 07. 97) July 29, 1997 (29. 07. 97)
'NameandmilhgdhaoﬂbelSA'I ' Asthorized officer
Japanese Patent Office ’
Facsimile No. - . Telepbcoe No.

Fon PCT/ISA/I0 (second sbeet) (Jaly 1992)
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